Benzodiazepines and their metabolites: relationship between binding affinity to the benzodiazepine receptor and pharmacological activity.
Experiments were carried out to study the relationship between binding affinity to the benzodiazepine receptor and pharmacological activity, especially anti-anxiety activity, of clinically useful benzodiazepines. In the in vitro experiments, fludiazepam showed the highest affinity to the benzodiazepine receptor with 4 times more potency than that of diazepam, which paralleled the in vivo activity. Diazepam and nimetazepam also bound with high affinities as expected from their in vivo activities. On the contrary, medazepam and cloxazolam showed extremely low affinities and oxazolam showed no affinity, although they showed moderate in vivo activity. However, their metabolites were found to have both high affinity and in vivo activities. These results strongly suggest that in the case of medazepam, cloxazolam and oxazolam, their metabolites may bind to receptor sites in the brain and then elicit pharmacological action. This conclusion was supported by the fact that a good correlation between the binding affinity and the anti-anxiety activity of the tested compounds was observed.